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Description 

[0001] The present invention relates to a method for 
making a semiconductor device in a silicon semiconduc- 
tor well surrounded by an insulating layer by means of 
silicon-on-insulator techniques. 
[0002] There produce active parasitic devices such as 
parasitic metal oxide semiconductor transistors or par- 
asitic bipolar transistors in a PN junction separation 
structure that appears in a complementary metal oxide 
semiconductor structure. In addition, there are problems 
of deterioration of electric devices and soft error due to 
latch-up phenomenon. In order to prevent these prob- 
lems and attain high density, there have been studied 
silicon-on-insulator (SOI) techniques that insulating lay- 
ers are formed as sidewalls of an insulating substrate 
formed of a material such as Si0 2 and silicon single 
crystalline wells are formed in these insulating layers to 
form semiconductor devices in the above wells. 
[0003] These techniques have advantages of perfect 
isolation of electrical elements, high speed perform- 
ance, latch-up free and soft error free. That is, a semi- 
conductor device such as CMOS circuits can be made. 
Second, the width of insulating layers for isolation de- 
pends on just photo-etching, etc. Third, high integration 
based on the micro-miniaturization can be obtained as 
well as the application with three-dimensional devices. 
According to the above techniques, a semiconductor 
device of SOI structure is formed by forming an amor- 
phous or polysilicon layer on an amorphous insulating 
substrate such as Si0 2 and performing recrystallization 
on the polysilicon layer. Separation by implanted oxygen 
(SIMOX) processes, full isolation by phorous oxidized 
silicon (FIPOS) processes, or zone melting recrystalli- 
zation (ZMR) are also known as another approach. 
[0004] Recently, SOI MOSFET formed on a ultra-thin 
film of less than 1000 angstroms may be obtained, 
which has an effect to removal of kink and improvement 
of subthreshold characteristic curve. 
[0005] In addition to this, study has been made in the 
manufacture of SOI Gate-AII-Around MOSFET struc- 
ture. When a lower part of a hook-shape gate is formed 
underneath an active silicon region, in order to form an 
SOI wafer, a channel length of the lower part is depend- 
ent on a channel width region to be larger than the lower 
part of the channel width by isotropic wet etching, and 
the thickness of a buried oxide layer is more than half 
of the lower part of the channel width region. According- 
ly, there is a limit to increasing the channel width region. 
If the thickness of the buried oxide layer of the SOI wafer 
is increased, energy and dose of oxygen ion implanta- 
tion is remarkably increased, and defects are generated 
in the active silicon region to degrade the electrical char- 
acteristics. 

[0006] In accordance with the present invention, there 
are made a perfect separation implanted oxygen (SI- 
MOX) wafer and a partial separation implanted nitrogen 
(SIMNI) wafer. By forming a buried oxide layer and an 
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oxynitride layer included in the buried oxide layer and 
partially buried and making devices by selective etching, 
a channel length region is formed to be independent to 
a channel width or a thickness of the buried oxide layer. 
5 [0007] It is an object of the present invention to pro- 
vide a silicon-on-insulator metal oxide semiconductor 
field effect transistor (SOI MOSFET). 
[0008] According to the present invention there is pro- 
vided a method of making a semiconductor device of 
silicon-on-insulator structure comprising the steps of: a) 
forming a pad oxide layer on a silicon substrate; b) im- 
planting oxygen ions into the silicon substrate to form a 
buried oxide layer in the silicon substrate and a silicon 
layer on the buried oxide layer, the silicon layer having 
an upper surface in contact with the pad oxide layer and 
a lower surface in contact with the burled oxide layer; c) 
forming an oxynitride region by a nitride implantation 
through an opened photoresist layer (PR) at a position 
in the buried oxide layer corresponding to a position 
where a gate is to be formed underneath the upper sil- 
icon layer; d) photo-etching the pad oxide layer and the 
silicon layer to form an active silicon region extending 
over the oxynitride region and to expose a portion of the 
oxynitride region; e) selectively wet-etching the struc- 
ture obtained in step d) to remove the remaining pad 
oxide layer to expose the upper surface of the active 
silicon region and to partially remove the oxynitride re- 
gion which results in the formation of a cavity under- 
neath the active silicon region such that the cavity par- 
tially exposes the lower surface of the active silicon re- 
gion; f) subjecting the structure obtained in step e) to 
thermal oxidation to form a gate insulating layer on the 
exposed surfaces of the active silicon region; g) depos- 
iting polysilicon on the structure of step f) to form a poly- 
silicon layer which fills the cavity and surrounds the ac- 
tive silicon region; h) patterning the polysiiicon layer to 
form a gate electrode; and i) forming source and drain 
regions in the active silicon region which are separated 
by said gate electrode. 

FIGS, t A to 5C are the steps in the manufacture of 
a conventional silicon oxide insulator metal oxide 
semiconductor field effect transistor (SOI MOS- 
FET); 

FIGS. 6 A to 9C are the steps in the manufacture of 
a silicon oxide insulator metal oxide semiconductor 
field effect transistor (SOI MOSFET) in accordance 
with the present invention; and 
FIG. 1 0 is a perspective view of the structure of the 
SOI MOSFET. 

[0009] In order to describe the present invention, 
making a silicon-on-insulator gate-all-around (SOI 
GAA) metal oxide semiconductor field effect transistor 
(MOSFET) is now described in detail, which is based on 
-SILICON-ON-INSULATOR "GATE- ALL- A ROUND 
DEVICE" in pp 595 - 598 of IEDM written by J.P. Colinge 
and published on 1990. 
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[001 0] First, there is prepared a separation implanted 
oxygen silicon-on-insulator (SIMOX SOI) wafer having 
a buried oxide layer 2 and an upper silicon layer 3 on a 
lower silicon substrate. 

[0011] A pad oxide layer and a silicon oxide layer are 
formed over all the upper silicon layer 3, and a pattern 
having a section as shown in FIG. 2 through photo-etch- 
ing processes, is formed. 

[0012] The patterned upper silicon layer now be- 
comes an active region 6, and the pad oxide layer 4 and 
silicon nitride layer 5 are remained on top of the active 
region 6. And the silicon layer of side walls of the active 
region is exposed and thermally oxidized to form a ther- 
mal oxide layer 7 thereby surrounding the active region 
by insulating layers. 

[0013] The side walls of the active region is thermally 
oxidized and squarish parts of the active region 6 is 
made round. By making round the edges where each 
side of the channels meets together not to produce high 
electric field, causes that degrade electrical character- 
istics such as leakage current or deterioration of the gate 
oxide layer may be minimized or removed. 
[0014] Referring now to FIG. 2, the silicon nitride layer 
5 is etched to be removed and a gate electrode is formed 
through photo-etching processes. The shape of the ac- 
tive region corresponds to a rectangular-form region 
designated by "A" in FIG. 3A. 

[0015] The pattern of FIG. 3 A is a pattern of photore- 
sist 8, and is disposed on the substrate of FIG. 2. An 
opened region of a region "3" is to be etched. A region 
"C" is larger than the region, because of undercut by 
wet-etching with hydrofluoric solution. FIG. 3B is a sec- 
tional view as taken along line a-a' of FIG. 3A. FIG. 3C 
is a sectional view as taken along line b-b', and there is 
formed a cavity 9 that penetrates around the center of 
the active region 6 by undercutting by wet-etching. At 
this point, the nitride layer is etched, and the oxide layers 
surrounding the active region are removed to expose 
the pad oxide layer 2. 

[0016] The photoresist 8 is removed after the steps in 
FIGS. 3A to 3C, and a gate oxide layer is formed on the 
surface of the active region 6, as shown in FIG. 4B. A 
size of "L r " around the active region in FIG. 3 A is a region 
where the silicon layer is exposed even in the active re- 
gion, and an oxide layer 10B is formed as large as the 
size of "I/ in FIG. 4B. The gate oxide layer is formed in 
such a manner, and ion implantation and annealing are 
performed to regulate a threshold voltage V t . A polysil- 
icon layer 1 1 is formed to fill the cavity, and the side sur- 
faces and top of the active silicon region 6 are covered 
thereby. 

[001 7] FIG. 4A is a plan view of the resultant structure 
after the polysilicon layer has been formed, and FIGS. 
4B and 4C are respectively sectional views as taken 
along lines a-a' and b-b*. 

[0018] As shown in FIG. 5B, the polysilicon layer 11 
of FIG. 4B is patterned to form a gate electrode 12 by 
photo-etching. The pattern of the photoresist layer is 



shown in FIG. 5A. A region indicated by "G" in FIG. 5 A 
is a gate electrode pattern, and the gate electrode 12 is 
formed by the dry-etching. FIGS. 5B and 5C are respec- 
tively sectional views as taken along lines a-a' and b-b'. 
5 ion implantation and drive-in processes are performed 
after the photoresist layer is removed, and source and 
drain regions 13, 14 are formed. An interlayer insulating 
layer 15 is coated, and photo-masking and opening for 
contact hole and removal of photoresist are performed. 
10 A first metal is deposited, and a first metal photo-mask- 
ing, a first metal-etching, and removal of photoresist lay- 
er are performed to form a first metal line 1 6. 
[0019] If a gate voltage V G is applied in this SOI GAA 
structure MOSFET, a reverse layer is formed around the 
surface of the gate of the active silicon region 6. If a drain 
voltage V D is applied between the source and drain re- 
gions, a channel current l D flows. The channel current 
l D is expressed as the following equation 1 : 

... 

[0020] The letters appearing in the equation (1 ) des- 
ignate the followings: a channel width W; mobility u.; a 
channel length L; and a conductive electric charge per 
unit area Q n . Channel transition time T tr is proportional 
to the channel length, and inversely proportional to mo- 
bility and drain voltage, which is expressed as the fol- 
lowing equation (2): 




(2) 



[0021] The channel drain electrode current l D is pro- 
portional to conductive electric charge amount within the 
reverse layer, and inversely proportional to the channel 
transition time T tr , which is expressed as the following 
equation (3): 




(3) 



[0022] Accordingly, since the channel width/length 
(W/L) increases in the above equations (1) to (3), the 
channel drain electrode current l D may be increased, 
and the channel length may be reduced so that the 
channel transition time T^ may be reduced. 
[0023] However, the above discussion is totally theo- 
retical, and does not come true according to practical 
processes. Its reason will be described. 
[0024] A cavity 9 is formed by means of undercutting 
according to wet-etching when etching process is per- 
formed to form a gate underneath the active silicon re- 
gion of SOI GAA structure MOSFET. The channel length 
Lr, however, is actually larger than the channel width \N U 
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of the lower part of the gate, as shown in FIG. 3A. This 
results from L ove amount according to reasons of varia- 
tion of Lp by excessive etching at the time of wet-etching 
because there is a restriction to maintaining Lp width, a 
limit of photo-etching. In addition, the wet-etching acts 5 
as an isotropic etching. That is, Lr is appeared as Lp + 
W u + L^. Besides, the real channel width W r is made 
by adding upper and lower portions and both side sur- 
faces of the channel, and becomes 2(W U + W s ). Strictly, 
there is a corner effect of W s where W u and W up meets, 
which is not considered for convenience's sake. 
[0025] The active silicon region in FIG. 3C is formed 
to be silicon island-like, and must be wet-etched as large 
as 1/2W U in order that the channel penetrates crossing 
the silicon island under the silicon island. If wet-etching 
is performed, the buried oxide layer 2 is etched in the 
lengthwise direction of the silicon, i.e. toward the chan- 
nel length from the surface as well as the silicon sub- 
strate from the surface. As a result, the silicon island 
should be etched as large as 1/2W U in order that the 
channel penetrates when a distance where the channel 
penetrates the silicon island vertically is W u , i.e. when 
the channel width under the silicon island is W u , which 
should be considered regarding the channel length, 
since the etching is performed excessively in fact. 
[0026] Besides, the width of the opened region by the 
gate photo-masking is added to formation of the whole 
channel length. The channel length L r is increased as 
the channel width W u becomes large. 
[0027] If the thickness of the buried oxide layer is 
smaller than 1/2W U , the oxide layer is totally etched to 
expose the silicon substrate. And when the gate oxide 
layer is formed, the buried oxide layer is oxidized to be 
an insulated oxide layer having the thickness of the gate 
oxide layer between the gate lower electrode and the 
silicon substrate. Thus, the buried oxide layer serves as 
a capacitive oxide layer between the gate polysilicon 
and silicon substrate. 

[0028] L,/W r value is one of the important factors de- 
termining the electrical characteristics of the device in 
MOSFET. The smaller the L,/W r value is, the more the 
ID value is increased. The transition time T^ may be re- 
duced such that the performance speed of the device is 
improved. In the above MOSFET, L/W,. becomes (Lp + 
W u + L ove )/2()N u + W s ), and L r and W r depends on W u 
in a great deal. As a result, if the channel width W u is 
increased, L r and W r are increased simultaneously, and 
l D and T tr are not improved. Besides, the thickness of 
the buried oxide layer is increased according to the in- 
crease of the W u value in order to reduce capacitive ef- 
fect between the gate polysilicon and silicon substrate. 
Since the thickness of the buried oxide layer should be 
larger than W„/2 + L ove , energy and dose of the oxygen 
ion implantation should be increased at the time of mak- 
ing an SI MOX wafer. Accordingly, high density defects 
may be caused in the lower channel region of the active 
silicon region and the production cost is increased. 
[0029] In the present invention, a partial SIMM (sep- 



aration implanted nitrogen) and a whole SIMOX wafer 
are made by oxygen ion implantation overall the surface 
and nitride ion implantation just over the lower gate at 
the time of making an SOI wafer, and the buried oxide 
layer is formed. And then, by forming a partial oxynitride 
layer between the upper silicon region and buried oxide 
layer, oxynitride of the oxynitride and oxide layer is se- 
lectively etched in H 3 P0 4 solution to form the lower gate 
region, so as to solve the above problems. 
[0030] The real channel length L r ' may be formed 
without regard to the real channel length W r \ and the l D 
value and T fr value may be improved thereby making a 
high performance SOI MOSFET. 
[0031 ] The method for making an SOI M OSFET of the 
present invention is now described. 
[0032] A pad oxide layer 24 is formed on a silicon sub- 
strate 20 as shown in FIG. 6A, and oxygen ion implan- 
tation is performed overall the surface. Nitride ion im- 
plantation is performed by an opened photoresist layer 
of a selected region corresponding to a position where 
a gate is formed underneath the active silicon to form 
an oxynitride region as indicated by "22" of FIGS. 6A 
and 6B. After the ion implantation is performed by 
means of a pattern of the photoresist layer "PR" of FIG. 
6B, the used photoresist layer is removed. Annealing is 
carried out by ion implantation, and the silicon substrate 
20, a buried oxide layer 21 , an oxynitride region 22 and 
an upper silicon region 23 are formed. In order to form 
an active silicon region, the pad oxide layer 24 and up- 
per silicon layer 23 are patterned by photo-etching to 
form a section as shown in FIG. 7B. FIG. 7A is a plan 
view of the substrate, and FIGS. 7B and 7C are respec- 
tively sectional views as taken along lines a-a' and b-b 1 
of FIG. 7A. A region "A" is a patterned uppersilicon layer 
25, and a region "B" is the oxynitride region 22. A region 
"C" is the surface of the buried oxide layer 21 of FIG. 6. 
FIG. 7D is a perspective view thereof. 
[0033] The PR layer of FIG. 70 is removed, and the 
oxynitride layer partially opened is undercut-etched by 
wet-etching method, and the pad oxide layer is also re- 
moved. The width of the oxynitride layer is determined 
by the opened region of the PR layer formed by photo- 
masking in FIG. 6B. Even if the length of the PR layer 
that is etched at the time of undercut-etching the oxyni- 
tride layer is long, etching the oxynitride layer is more 
speedly than etching an oxide layer, and the excessive 
etching hardly occurs in the lengthwise direction of the 
channel. 

[0034] A part of the oxynitride layer is removed to be 
a cavity, and the pad oxide layer is etched by the same 
etching solution. The oxynitride is completely removed 
1 00 times compared with the oxide. 
[0035] A gate oxide layer 26 is formed by thermal ox- 
idation on the exposed active silicon region 25. As 
shown in FIG. 8D, each of gate oxide layers 26A, 26B 
is formed on both the upper and lower portions of the 
silicon layer 25. Ion implantation is performed to regu- 
late threshold voltage V T . A polysilicon layer 27B is de- 
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posited to fill the cavity. A polysilicon 27A is formed on 
the surface of the substrate. FIG. 8A is a plan view of 
the substrate on which the above processes are per- 
formed, and FIGS. 8B and 8C are sectional views as 
respectively taken along lines a-a* and b-b'. 5 
[0036J Referring now to FIGS. 8A, 8B, 8C and 8D, the 
polysilicon layer 27A is patterned, and the gate elec- 
trode 28 is formed by photo-etching, as shown in FIG. 
9B. 

[0037] The size of the gate electrode corresponds to 
a region D, and after the formation of the gate electrode 
28, ion implantation and drive-in processes are carried 
out so that source and drain regions 29, 30 are formed. 
[0038] An interlayer insulating layer 31 and a first met- 
al line 32 are formed to manufacture an SOI MOSFET 
of the present invention. FIG. 10 is a perspective view 
of the device before the interlayer insulating layer is 
formed, and the operation principle of the present inven- 
tion is basically the same as the conventional SOI GAA 
structure MOSFET. In the manufacture of the conven- 
tional device, there is a problem in the improvement of 
electrical characteristics of MOSFET according to the 
value of L/W r . Since values of the real channel length 
L r * and the real channel width W r ' are formed to be in- 
dependent of each other, the present invention has 
more effects to improvement of the electrical character- 
istics than the conventional device has. Besides, since 
the thickness of the buried oxide layer has nothing to do 
with the channel width, defects may be minimized at the 
time of the manufacture of an SOI wafer, and production 
cost can be saved. 

[0039] L r '/W r ' may be expressed as the following 
equation (4): 

jV (L p + Ldiff + L ove ') 

wy 2(w u + w s ) 

[0040] Ldfl is a channel length extended at the time of 
nitride ion implantation and annealing, and Love' has a 
value of almost zero by high selection ratio L r ' is domi- 
nant than Lp in FIG. 8B. 

[0041] A semiconductor memory device is a memory 
unit cell and has a metal oxide semiconductor (MOS) 
device and a capacitance. The SOI MOSFET may be 
used as the one MOS device. The channel length/width 
is determined as follows, according to the design rule of 
256 M bit capacitance: 

Example 1 : If Lp = 0.25u.m, = 0.1 u.m, 
W u = 0.25nm, W s = 0.2UJ71, 
L ove = 0.1 x W>0.025, and L^' = 0, 

L/w r = 0.58, i;w; = 0.39 

Example 2: If L p = 0.6ujn, L djff = 0.2u,m, W u = 20u.m, 
W s = 0.2nm, L ove = 0.1u.m, and L ove ' = 0, 
L/W r = 0.51, L r 7W r '=: 0.019 

[0042] In the above examples, since W r equals to W r ', 



L r ' has a value smaller than L n and better effect of the 
electrical characteristics may be requested. 
[0043] If the conventional method is used in the ex- 
ample 2, the thickness of the buried oxide layer is the 
same as the thickness of the gate oxide layer between 
the lower gate and silicon substrate, which may serve 
as a capacitor according to the difference of voltage ap- 
plied between the gate and silicon substrate. 
[0044] This may be a factor of degradation of the elec- 
trical elements and occurance of leakage current ^ by 
breakdown. If the thickness of the buried oxide layer is 
fully removed, e.g. about 1 u.m, W u cannot be used more 
than about 2u,m. 

[0045] The manufacturing steps in FIGS. 6A to 10 pro- 
pose examples of concrete numerical values. The p- 
type silicon substrate is used, and the oxide layer is 
formed to a thickness of 500 angstroms. Oxygen ions 
implanted thereto is 10 18 atoms/cm 2 , 180 KeV, and ni- 
tride ions are implanted at 7.5 x 10 17 atoms/cm 2 , 
140KeV to form the oxynitride region 22. Annealing by 
ion implantation is performed for two hours at 1200°C. 
The etching thickness of the pad oxide layer and active 
silicon region are 500 angstroms and 2000 angstroms, 
respectively. Undercutetching of the oxynitride is per- 
formed in H3PO4 at 170°C, and etching the pad oxide 
layer is to a thickness of 500 angstroms. The thickness 
of the gate oxide layer is 240 angstroms and boron ions 
are implanted at 10 1 3 atoms/cm 2 , 60 KeV. The condition 
of the drive-in process is 900°C, 30 min. in an ambient 
of N 2 . 

[0046] The thickness of the deposited polysilicon is 
3000 angstroms, and As ions are implanted at 7 x 1 0 15 , 
1 00 KeV. Source and drain regions are formed by drive- 
in process for thirty minutes at 900°C. As an interlayer. 
insulating layer, the oxide layer has a thickness of 6000 
angstroms, and a first metal is formed to a thickness of 
6000 angstroms to form the device. 
[0047] According to the conventional SOI GAA struc- 
ture MOSFET, the channel length L r and thickness of 
the buried oxide layer are always dependent on the 
channel width, and L/W r cannot be small. 
[0048] If the upper and lower portions of the channel 
width are increased, since the SOI wafer is manufac- 
tured with just the thin oxide layer between the silicon 
substrate and gate, such a structure becomes a factor 
of occurance of leakage current by deterioration to in- 
sulation of the oxide layer. 

[0049] In the present invention, however, since the 
channel length and the thickness of the buried oxide lay- 
er may be formed independently of the channel width, 
L r '/W r ' value may be very small to obtain the improved 
electric characteristics of the device. 



Claims 

1 . A method of making a semiconductor device of sil- 
icon-on-insulator structure comprising the steps of : 
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a) forming a pad oxide layer (24) on a silicon 
substrate (20); 

b) implanting oxygen ions into the silicon sub- 
strate to form a buried oxide layer (21) in the 
silicon substrate (20) and a silicon layer (23) on 
the buried oxide layer, the silicon layer having 
an upper surface in contact with the pad oxide 
layer and a lower surface in contact with the 
buried oxide layer; 

c) forming an oxynitride region (22) by a nitride 
implantation through an opened photoresist 
layer (PR) at a position in the buried oxide layer 
corresponding to a position where a gate is to 
be formed underneath the upper silicon layer 
(23); 

d) photo-etching the pad oxide layer (24) and 
the silicon layer (23) to form an active silicon 
region extending over the oxynitride region and 
to expose a portion of the oxynitride region; 

e) selectively wet-etching the structure ob- 
tained in step d) to remove the remaining pad 
oxide layer to expose the upper surface of the 
active silicon region and to partially remove the 
oxynitride region which results in the formation 
of a cavity underneath the active silicon region 
such that the cavity partially exposes the lower 
surface of the active silicon region; 

f) subjecting the structure obtained in step e) to 
thermal oxidation to form a gate insulating layer 
(26) on the exposed surfaces of the active sili- 
con region; 

g) depositing polysilicon on the structure of step 
f) to form a polysilicon layer (27A.27B) which 
fills the cavity and surrounds the active silicon 
region; 

h) patterning the polysilicon layer to form a gate 
electrode (28); and 

i) forming source (29) and drain (30) regions in 
the active silicon region which are separated by 
said gate electrode (28). 



Patentanspruche 



c) Bildung eines Oxynitridbereichs (22) mittels 
einer Nitridimplantation durch eine gedffnete 
Photoresistschicht (PR) an einer Stelie in der 
verdeckten Oxidschicht, die einer Stelle ent- 

5 spricht, wo ein Gate unterhalb der oberen Sili- 

ziumschicht (23) geformt werden soil; 

d) Photoatzen der Unterbau-Oxidschicht (24) 
und der Siliziumschicht (23), urn einen aktiven 
Siliziumbereich zu bilden, der sich uber den 

10 Oxynitridbereich erstreckt und urn einen Teil 

des Oxynitridbereichs freizulegen; 

e) selektives Nassatzen der in Schritt d) erhal- 
tenen Struktur zum Entfernen der restliche Un- 
terbau-Oxidschicht, urn die obere Oberflache 

15 des aktiven Sitiziumbereichs freizulegen und 

urn den Oxynitridbereich teilweise zu entfer- 
nen, was zur Bildung eines Hohlraums unter- 
halb des aktiven Sitiziumbereichs dermaBen 
fuhrt, dass der Hohlraum die untere Oberflache 

20 des aktiven Silizoiumbereichs teilweise f reilegt; 

f) Unterziehen der in Schritt e) erhaftenen 
Struktur einer thermischen Oxydation, urn eine 
gate-isolierende Schicht (26) auf den f reigeieg- 
ten Oberflachen des aktiven Sitiziumbereichs 

25 zu bilden; 

g) Ablagern von Polysilizium auf die Struktur 
des Schritts f), urn eine Polysiliziumschicht 
(27A, 27B) zu bilden, die den Hohlraum fullt und 
den aktiven Siliziumbereich umgibt; 

30 h) Strukturierung der Polysiliziumschicht, urn 

eine Gateelektrode (28) zu bilden; und 
i) Bildung von Source-Bereichen (29) und 
Drain-Bereichen (30) im aktiven Siliziumbe- 
reich, die durch besagte Gateelektrode (28) ge- 

35 trennt sind. 



Revendications 

40 1. Un proc6de pour fabriquer un dispositif semi-con- 
ducteur d'une structure isolante recouverte de sili- 
cium (silicium sur isolant) comprenant les etapes 
de: 



1 . Verfahren zur Herstellung von einem Halbleiterbau- 45 
element der Struktur Silizium-auf-lsolator, das fol- 
gende Schritte umfasst: 

a) Bildung einer Unterbau-Oxidschicht (24) auf 
einem Siliziumtrager (20); so 

b) Implantieren von Sauerstoffionen in den Si- 
liziumtrager, urn eine verdeckte Oxidschicht 
(21) im Siliziumtrager (20) und eine Silizium- 
schicht (23) auf der verdeckten Oxidschicht zu 
bilden, wobei die Siliziumschicht eine obere 55 
Oberflache in Kontakt mit der Unterbau-Oxid- 
schicht und eine untere Oberflache in Kontakt 

mit der verdeckten Oxidschicht aufweist; 



a) formation d'une couche d'oxyde pour pastille 
(24) sur un substrat de silicium (20) ; 

b) implantation d'ions oxygene dans le substrat 
de silicium pour former une couche d'oxyde en- 
fouie dans le substrat de silicium(20) et une 
couche de silicium(23) dans la couche d'oxyde 
enfouie, la couche de silicium ayant une surfa- 
ce superieure en contact avec la couche d'oxy- 
de pour pastille et une surface inferieure en 
contact avec la couche d'oxyde enfouie ; 

c) formation d'une region d'oxynitrure (22) par 
i'implantation de nitrure a travers une couche 
phbtoresistante decouverte (PR) a une position 
dans la couche d'oxyde enfouie correspondant 
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a une position ou une grille se forme en des- 
sous de la couche de silicium superieure (23) ; 

d) photogravure de la couche d'oxyde (24) et 
de la couche de silicium (23) pour former une 
region de silicium actif s'etendant sur la region s 
d'oxynitrure et pour exposer une partie de la re- 
gion d'oxynitrure ; 

e) gravure humide selective de la structure ob- 
tenue a partir de Petape d) pour eiiminer la cou- 
che d'oxyde pour pastille dans le but d'exposer 10 
la surface superieure de la region de silicium 
actif et cf eiiminer partiellement la region d'oxy- 
nitrure qui resulte en la formation d'une cavite 

en dessous de la region de silicium actif de sor- 
te que la cavite expose partiellement la surface 15 
inferieure de la region de silicium actif; 

f) exposition de la structure obtenue a parti re 
de Petape e) a une oxydation thermique pour 
former une couche isolante de la grille (26) sur 

les surfaces exposees de la region de silicium 20 
actif ; 

g) depot de silicium polycristallin sur la structu- 
re de Petape f) pour former une couche de sili- 
cium polycristallin (27A, 27B) qui remplit la ca- 
vite et entoure la region de silicium actif; 25 

h) modelage des contours de la couche en si- 
licium polycristallin pour former une electrode- 
grille (28) ; et 

i) formation des regions de source (29) et de 
drain (30) dans la region de silicium actif qui 30 
sont separees par ladite electrode-grille (28). 
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FIG. 1 (Prior Art) 
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FIG.2(Prior Art) 
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FIG.3A (Prior Art) 
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FIG.3B (Prior Art) 
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FIG.3C (Prior Art) 
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FIG. 4A (Prior Art) 



FIG.4B(Prior Art) 
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FIG.4C(Prior Art) 
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FIG.5A (Prior Art) 
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FIG.6A 
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FIG.6B 
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FIG.7C 
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FIG.7D 
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FIG.8C 
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FIG.9B 
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FIG.9C 
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